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(57)Abstract: 

PURPOSE: To provide a Cr-Mo series ultrahigh tensile strength electric resistance welded steel tube excellent in ductility 
and used for an automotive structural member or the like. 

CONSTITUTION: This is an electric resistance welded steel tube having a componental compsn. obtd. by incorporating, if 
required, one or more kinds of, by weight. 0.01 to 0.20% Ti and 0.01 to 0.20% Nb. into 0.1 5 to 0.30% C, 0 05 to 0 50% Si 2 0 to 
3,0% Mn, 0.005 to 0.020% P. 0.0005 to 0.0060% S. 0.01 to 0.08% Al. 0.001 to 0.003% B. 0.002 to 0.0050% N, 0.1 to 0.7% Cr and 
0.1 to 1.5% Mo. and the balance Fe with inevitable elements, and in which normalizing is executed as heat treatment to 
regulate its tensile strength into 150 to 180kgf/mm2, elongation into >10% and yield ratio into 0.70 to 0.85. 



LEGAL STATUS 

[Date of request for examrnation] 26.01.1998 

[Date of sending the examiner s decision of rejection] 26.09.2000 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2000 Japanese Patent Office 



imB^mm'^Fr cj p) (12) i3t §fl 4# ^ (A) inmff-tbmi&mm 

J^ll¥6- 179945 

(43)i>§BB ¥j5fe6^(1994) 6/328B 



(5i)int.ci.' msmn Jrpiiiias^ f i mmm^iimm 

C 2 2 C 38/00 3 0 1 Z 

38/38 



»at»* if*^OT|ic3(^ 7 M) 



(2i)mii#^ 


!|tSi¥4-334671 


(71)aigSA 


000006655 










(22)ai]PB 


4 ^(1992)12^150 




*MlR^f^fflK;*;;^Bl2TS 6#3^ 






(72)^H^^ 
















































(74)f^aA 





(54) [^H^co^is;] ^ttofftiit c r - M o ^mM^jimmM'^ 



(57) [^^g] (fiJiEW) 

15 0kg f y^mrn^ ^_t. WZS 1 0 hc7)5£'l*c7Dffi 

[«/jjc] 6jc7^JrflijK7:?lS:lTC : 0. 1 f) - 0 . 3 0 
% . S i : 0 . 0 S — 0 . 5 0 % . M n : 2 . 0 - 3 . 
0 P : 0 . 0 0 5 0 . 0 2 0 %. S : 0 . 0 0 0 
5 - 0 . 0 0 6 0 %. A 1 : 0 . 01-0. 08 % . 
B : 0 . 0 0 1-0. 0 0 3 %. N : 0 . 0 0 2-0, 

0 0 5 0 C r : 0 . 1 - 0 . 7 %. M . > : 0 . 1 - 

1 . 5 % (Z, T i : 0 . 0 1-0. 20%. N b : 0 . 

0 1- 0. 2 0 %(D 1 t^ii^'tS it ^nmv eJlZS 

irUlK ^jim^W^-/)^ 1 5 0 - 1 8 0 k g i ymm^ T# 



% ■ 

C : 0. 1 r.-0. 4 0^'... 

Si : 0. 0 5 --0. r. t)^\., 

Mn : 2 . 0-3. 0 

P : 0 . 0 0 5^0. 0 1^ 0 

S : 0. 0 0 0 5-0. 0 0 6%. 

A 1 : 0. 0 1-0. OX 

B : 0. 0 o 1 0 - 0. 0 0 3 0%. 

N : 0. 0 0 2 -0. 0 0 r> 

C r : 0. 1-0. 7 ^'n. 

Mo : 0. I — 1 . 5 

fj^i^UKi. 1 r> 0 - 1 8 0 k g f /'mm-T 

ftL-^TOil O^rLi-. P?-(>viL//^0. 7 0-0. 8 5T*^ 

C : 0 . 1 - 0 . 4 0 "c. , 
Si : 0. 0 5 — 0. 5 0''-. 
Mn : 2. 0-3. 0 "... 
P : 0. 0 0 iS-O. 0 2 0 
S : 0 . 0 0 0 n - 0 . 0 0 H 
A ! : . 0 1 — 0 , n X 
B : 0. 0 0 1 0 - 0. 0 0 3 0 
N : 0. 0 0 2 — 0. 0 0 
C r : 0. I -0. 7%. 
M (> : o . 1 1 . 5 "oC, 

T i : 0. 0 1- 0. 2 0"n. Nb : 0. 0 1-0. 2 

0 F Tr: I m^rz'^t 2 f-l -r .^ fr LJ^SBF e ?^D^'T ol® 

ch'N'r-+-1' h l£^t^0Offliiilt/)'O/j:O. ^l^jg^ilSA'l 5 0- 

1 s 0 k g f .•^rnm2 Tft^Ci^^^ I 0 ?oW.h. tHtltf)^ 

0 . 7 0-0. 8 5 T.t^. ^. - ^ &tt^mch'r^.^SftO^>ffitl 

[0 0 0 1 ] 

f^/j^ 1 5 0 k g f , ' niiri- IX 1:. WV^^^^ 1 O^J^X-lr.TS) 
[0 0 0 2] 




WIIH ¥6- 1 79945 



1 5 0 k g f . mm- ^m-t-^Mr^a47j^^;0«ni^ 

[0 0 0 3] timw^h T m'im^om'^m \ tLxit. 

f^^^3" 1 2 2 2 1 ^^''^y^W^^iZtm-^UTi^'bXolZ 
^•J^n\}W'\' <^ - 1 4 0 4 4 1 ^f:)^.oU}^OL^^iili>'\>M'^ 
[0 0 0 4] 

it k^im^m-M^ L /c zt o i: 2 ^7 r -7//.^ s„ 
^-r, t.V|i|j^p3- 1 2 2 2 1 9 ^Jii^l5^^.?(:,£«:^'nTi^ 

[0 0 0 5] :*:(:. m^'\^'S -14 0 4 4 1 oOct-^^c^p^f 

<). iiStt/vilvfl:-r^>^j(r;^^^.t>. #r^f-3 - 1 4 0 4 4 
1 i;:)iM^aCd:M n:f)^3-..^m^X:^)n^^X^n}n^^Hm 

( : ^ ^ 1 T c ^ ;^ i » . ^: ^ ui] { ij^,^ tj: r 7 T o£ ^ 0 =^ 

ji^WT. mmtyu^x3^i^. 5 0kg f 

. ■■ mm- \:.Lh. fj^-^mtf)'^ 1 0 ^ni:; J:^i£ tl/i C r -M 

XSt><.'o 
I (.) 0 0 t) ] 

^>\rV!AL(T)<li:i^^)XJ'>^'. 
[{) 0 0 7] ( 1 ) bV:'/;$]L;;V:/|t|rci:T:C O. 1 5- 
0. 4 0:\.> Si : 0. 0 5-O. 5 0!'u. Mn : 2. 
{) - 3. P : 0. 0 o 5 -0. 0 2 0 "... S : 

0. () 0 1)5-0. (» 6 A 1 : 0. 0 1 - 0. 0 
s:-... B : 0. 0 0 1 0 — 0. 0 0 3 ()"... X : 0. 0 
0 2 - 0 . 0 0 C r : 0 . 1 - 0 . 7 M < > : 

0 . 1 - 1 . 5 ^ :^ {{ L'^m F e r^u ]^^mi\^jL^^ 

-r h l-:f4vi;omJ.%/j^'^/j"':.K 'il?M'jlifg/;'l 5 O - l 8 0 k 
g f mm- TMil^O^/v' 1 0 "..n. [^^f^Ut/Z^o. 7 0- 
0 . 8 5 XJ'j 5 1 -r^HSiir 5®tt<^jf6n/--: C r - M 

[{) 0 0 S] C2) hV^mh^^^'^MXC : 0. 15- 
0. 4 O'o. S i : n. 0 5-0. 5 o "n. Mn : 2. 
0-3. o'/o. P : o. 0O5 — 0. 0 2 0".). S: 
0. 0 0 0 5 — 0. 0 0 6".,. Al : 0. oi-O. 0 
S%. H : 0. 0 0 1 0-0. 0 0 3 0".;. N : 0. 0 
0 2 — 0. 0 0 5?.;. C r : 0 . 1 — 0 . 7 :o. M o : 




(3) 



0. 1 - 1 . S"o!:, T i : 0. 0 1-0. 2 O'V,. N 
b : 0 . 0 1-0. 20 "oRTt: 1 m^t'Jt 2 Ifi 1- .-^-f) 

0. 'jl'jli'iliil'iT'/- 1 5 0 ~ 1 S 0 k g f nun- Tlilio'?!)' 

1 ()"..ri. I-.. ii;f.f>ci;tA>"o. 7 0 -0. N n cJ't.s.cil- 

[ () 0 (1 9 ] ( 3 ) ',tllltti'r755fSj)f;S/-;(i'K.lf;|^-,'^,-T J--. 
;g>fiii.id ( 1) JfiSfc(i (li) mM!M'nm\.'r>m\fz(: r 

[0 0 1 0] yKVizi^^m^wmizmn^^ MWCl^ 
pv: /)■ h ' J I > t lii 'd! ai lii ^ u^iif ! -& « 

[001 1] Cl«'>;^£ti-;}l(i'm//'l'i<fTTj')0. Ijll i: 

KI^O. 15^>iL/io X. 0. U)%^!&.^^^tiii'tf 

[0 0 12] Si tt+n Fa«i<;5^^^?. o. o b-.. ^uwh 

tm'(li:^<f<.::i*>G. T133$2. 0'^.. J-.I1J^3. o% 
0 . 0 0 r, 9.;:ni*titc-r« - i tJ?2IHti'#j.b« L , 

0 . 0 2 0 )}m;jymMr\m 
(cm-t«-iriii*.%'J-L^Ti >/;f-^. TW^o . 0 o 5 

|-.rti^r II . 0 2 (I %\^\. tz. 

rs:u. 0. 0 0 0 ^':..:\mztz.'tmm\mvM 

L ; , o . (1 0 (i 0 1'o^gi t ^fthli-i>l^i"^i:/'<=fl«rti;'J?l 
^-■it'l-.L-'^-J-u/ii'). KPUS-0. 0 0 On''... I-.HM- 
o . 0 o 6 0 "o i L/ic S »ltM!i-f}4"'f^J.';i|<rr'iilC 

[d 0 1 6] .\ 1 li^n vm'TjKh. n. 0 1 \.mz 
-t :. ^ t y - t.immm\'^ i-.iit l . ^. o . o s ■■„ 

'':ffi^'ro^3•t•,■IL^■■J"l^^.^i'K KHJ'rrO. 0 1 k 
i;uto. 0 8 ■•(, .hi Ac: 

[00 1 7 ] B !j.-fjiiiiifV:H*u ^-r-' X - r h -i'i^.SiM 

/vi, i^n!f!f]ffii«c£7m.i'Stll*^'''Xfc0. o 0 1 ",. liiiT 
0. 0 0 3 V'6&^^S>>hH r o n 




it^fW^F6-l 79945 



0 .1 n s t i t u e n I t^'i^hli xmmfj' '^il 
K-:l-'^/t4'., FPM^O. 0 0 1".;. .hK«rO. I) I) 3 "6 

[0 0 1 S] N!iM»'M-"I»fi^(.:SAi-^)7c4--C\t--.^.b 
7)^, o . 11 0 2 °b +c/i5oi:-n5 ^v. 5. c: <i:(i'Ma»?tfcH.| \M L- 

. 1 ) . 0 0 r. !■& i-gi -I & J; T i . B ^y'k^i v. v/- '« t 

■'.,, I-IR^O. 0 0 r>"..iL /;<. 
[0 0 1 li] Mo!i-'.x"> f F 'J^^fiPi'tjilL . ^llt'dLC- 
'm^t>^f> 'J . rrm'JSfL'J' St-!fiS^: fi L. .ifif?f*t>/''?'i:'iLU:l 

J; 1 1 V.U ; -tf f F i - < f + Y h *.(t:i/J*tl^^ 5r i't T . 
?4;)!i"r J-J-fS'/Ji:^^! ■?')Tj!>5Aryj. 0. 1 ■'..n. |-. ff 

$^5.. L/j'L. 1. ^>'^,!&^tT^i)JllL.-r^JviJ'^';'^l"^ 

[0 0 2 0] C r t±tLr<fi'J«5o1[i'g/i:/;t/>TS.O. "^x^ 

0 . 7 'rit« tTi.^s)JI|-<«"o K R VV.iai^^X C r i^r'fKm^*; 
(Id: >imi^ 'k L < /'j: 0 . f ?Sn v 

L /•; .. 

[0 0 2 1 ] Ti. NbCOl'Tti. M <;. il"H-1if:.?MlSI 

T^, • ) . &m,wymm'^J>'nm\zmn h^tz^j. 

0. 0 l",.ii(.h^rE?<i 5-l+Tt.iO„ L/v'L. 0. 2 0 

0. 0 1 l-.Hi&^-iiT^l. 0. 2 O'J.iiL/i, 
[0 0 2 2] :'K\Zfkmvmi'n^xm\^'i>^ i^TCiilllC 

j:5.-<tt«i»itv«^53is i:fti<7-j-<«is-tai t-'V:-*-. h-^^mz 

f.£l l-..;i2.^t: ',/(;)i|S?'r.*!i|!nt><l'^n-.i2:.H*f f : V. o (1 VR FA 
r (m'lrXK l:rft.l-.M-:ia$r$t j'-J'^ ri://?*a*L i 

';iHWiy/'^;fl:b, .\ :a;!iE:,.'.'.tn<KT!l2tiM)i^ijr.i:<^ 
'..'■jail*!; IS v.y^-^%'mimnMf<L -{i\ fts-. j:ot 

?i.s'UV..|-.TFt:±li:i![. "t^'i i L 'jll^.ct l-^ •>'!"• 1'^ 'ftfl T i^m 
- i I :. -. T . fttT.f',':TVj3a aS^^^'iV ^ Ai«'Mi)'i;T''iti 
i/;(g.f l/i^ri'l .ht" C i: tO'T d o = 
[0 0 2 3] ^irUimfS '5 0 0V« KTJ^IWU-f. :3 f 

■mi . -'X-"' r h fj>m\ l x it*'<(i-)( t ijf-n 
i.mfii i-iiii^x ^ 1 >/)=t ■:>\:M>&^ntzmmfmm 

[0 0 2 4] igfrt^C^imfii: L Ttft'f. S??.'* "V Ctl 




^^y'Rin^t'^ 0 o\:^T^>n?iJ)iiS/^' i o - i 5 or.. 5> 

llic^v^lifeii^'i^ {^l'^^^ -^TiSiM'^ Lfzf)\ 3 r£j8cc7:)Vlifci 

Ijil r { : <o 1:.^ L . ita??rt.^r!Ci^tJfe ^ A*-U^ ft 

[0026] 



I^Jfia 179945 

['^■S£{^"'J] ^< 1 3 4. 1 >: I 2. Ommco 

oo iH{:KT5i1#1^1S(ctt<1^!?rf f -3 c chic J: 0 ^lEt't^i'.^ 

^m'\Er.mm^^z. h \z^ o . fs^^jST^stt^fsn/c^- 

X f X xRiif I: II J: ' ) 'jMi h b n^rz^. 
a-il'7.t-^y // J; 5 0 XT t> tlTi^i I^TJ^t 

[0 0 2 7] 

[an 




t*f)a^f^6-l 79945 







0,004 


0.004 


0.004 


0.004 


0,004 


0.004 


0.004 


0.004 


0,004 


0,004 


0,004 


0.004 


0.004 


0.004 


0.004 


0.004 


0.004 1 


0.004 1 




CO 


CD 
C5 

CD 


CD 
<=> 

CD 


CD 
CD 


r-H 

CD 
C2 


CD 

CI3 

CD 


o 

CD 
CD 


o 

CD 
CD 


O 

CD 

CD 


o 

CD 


<^ 

o 

CD 
CD 


CD 
CD 

CD 


CD 
CD 


CD 
CD 


CD 


CD 

CD 

CD 


O 

CD 

CD 


o 

CD 
C5 


r— 4 

CD 
CD 

CD 






CTV 

Q 

CD 


c=> 


cn 
CD 
C3 


cn 

CD 
O 


cr? 

CD 
C3 


CT5 
CD 
CD 


CD 
C? 


C^ 
CD 


C75 
CD 
CD 


CD 
CD 
O 


CT3 
CD 
CD 


CTS 
CD 
C? 


o 


CD 


CD 


era 
CD 


CD 
CD 
CD 


CD 
1 

CD 

cz> 




u 
o 


UD 
CD 




CD 
CD 


1X3 
CD 


i_r3 
<=> 


LC^ 
CD 


Ln 

C5 


LO 

CD 


LO 


LO 
(=> 


lO 
O 


LO 


LO 
<=> 


r— 

CD 


CO 
CD 


LO 
CD 


LO 


LO 

(=> 




c 


CD 
CN3 


LTa 




IJD 


CD 


CD 


LiD 
<=l 


1X5 
CD 


CO 
CD 


o 


o 


CD 


ira 

CD 


LO 
CD 


LO 
CD 


LO 


LO 
CD 


LO 
CO 


iH 

Wl 




O 

CD 


CD 


CD 
CO 
CD 

<=) 


CM 

o 


<=5 

CD 


CS3 
O 

CD 


o 

CD 


CM 
CD 

c:> 


CM 
CD 

CD 


Cvj 
CD 

o> 


LO 

o 


CM 
CD 

<=> 


o 


LO 
CD 

CD 


CD 


CM 
CD 

CD 


CM 

o 

(=> 


CM 

o 

CD 




< 


CO 

o 


CO 


to 


CO 

CD 


CO 

CD 


CO 

CD 


CO 
CD 


CO 

o 


CO 
CD 


CO 

o 


CJO 

CD 


CD 

CD 


CO 

CD 


CO 


CO 

cz> 


CO 
CD 


CO 
CD 


CD 
C5 




CO 


CD 
CD 


CD 
<=> 


lo 

CD 
CD 

<=> 


lo 

CD 
CD 

C=> 


i_o 

CD 
CD 

CD 


lTS 

<=3 


CD 
C5 


LCD 

CD 

o 

CD 


LTD 

CD 
CD 


CD 
CD 

CD 


CD 
CD 


LO 

CD 
CD 

CD 


LO 

CD 
CD 


LO 

<=> 
CD 

CD 


LO 
<=> 


LO 

CD 
CD 

CD 


LO 

C5 
CD 

CD 


LO 
CD 






c» 

CD 
r— % 


o 


O 
CD 

r— 1 


O 

CD 

5 


CD 
CD 

r-5 


CD 
CD 

«r-5 


er> 


CD 


CD 
CD 

CD 


CD 
CD 

CD 


t-- 

CD 
CD 

era 




CD 
CD 


CD 


CD 
CD 


CD 

CD 

CD 


CD 

CD 

CD 


CD 
CD 

CD 




G 


CD 
CO 


CD 
CD 


CD 
f— » 


CD 
CO 


CZ> 
CD 

CO 


CD 
CS3 


CD 

Lr5 
c<i 


CD 
CD 

CS3 


C=> 
CD 

CM 


CD 

to 
CM 


CD 
CM 


CD 
LO 

CM 


LO 
CM 


CD 
LO 

CM 


CD 
LO 

CM 


LO 
CM 


CD 
LO 

CM 


CD 
LO 

CM 




•♦-t 




i_o 

CD 


LO 

CD 


LO 

CD 


LO 

CD 


LO 

CD 


LO 
CD 


LO 
CD 


CD 
CD 


CD 
LO 

CD 


LO 
CD 


LO 
CM 


LO 
CM 

CD 


LO 
CM 

O 


LO 
CM 

CD 


LO 
CM 

CD 


lO 
CM 

CD 


LO 
CM 

CD 




O 


CD 
CO 

CD 


CD 
CO 

CD 


CD 


LO 


CD 


L£D 

C3 


cz> 

CO 
CD 


LO 
CO 

CD 


CD 
CD 


LO 
CM 

CZ3 


LO 
CM 

CD 


LO 
CM 

CD> 


LO 
CM 

CD 


C=5 
CO 

CD 


CD " 
CO 

CD 


LO 

CM 

CD 


LO 
CM 

CD 


LO 

CM 


12S1 




m 




CM 




CS] 


CN 




C<1 




CSl 


CSl 


CM 

w 


CN 


f— « 


CO 


CO 


CO 


o 
S2= 




CM 


CO 




LO 


CD 




00 




o 






CO 










00 



[&2] 



(6) !^*IIH "1^6-1 79945 



m % 
^3 ^ 



m 



_3 



CM 



_:> 



in 



-3 



<I5 



CO 



_:> 



o 



CD 



_:> 



_3 



CN 



CO 



ID 



CD 



00 



[0 0 2 9] 



XSrWL, Pff^T^'O. 7 0-0. 8 5ifft<T^S.@ 



>K-riiio 



(7) 



WI»Jt-6- 179945 



im 1 ] 
1^1 



[El 2] 



(a) 



/ 




(c) 



